Biphasic glucocorticoid regulation of pulmonary SP-A: characterization of inhibitory process.
Pulmonary surfactant, which is necessary for normal lung function, is under both developmental and hormonal regulation. Glucocorticoids induce all components of surfactant and have a unique biphasic effect on surfactant protein A (SP-A), either stimulating or inhibiting accumulation in cultured fetal lung depending on dose and time of exposure. In this study we further characterized glucocorticoid inhibition of SP-A in cultured explants of human fetal lung. Decreased content of SP-A mRNA was the dominant response to dexamethasone added either early or later during culture. Inhibition occurred at < or = 1 nM dexamethasone on prolonged exposure, was blocked by RU 486, and was observed with other glucocorticoids but not sex steroids. When cortisol was removed from the culture medium, inhibition was rapidly reversed. The immediate inhibitory effect of 100 nM dexamethasone on SP-A mRNA content was completely blocked in the presence of cycloheximide. SP-A gene transcription, measured by nuclear elongation assay, was decreased by 60% after 4- to 8-h exposure to 100 nM dexamethasone. Stability of SP-A mRNA, determined both by addition of actinomycin D and by label-chase experiments, was transiently decreased immediately after adding dexamethasone (t1/2 approximately 3 h). In tissue treated with dexamethasone for > or = 8 h the stability of SP-A mRNA in control and treated explants was not different (t1/2 approximately 8 h). Our findings indicate that inhibition of SP-A is the dominant response to glucocorticoid. This effect is receptor mediated and apparently involves induction of a labile protein(s) that decreases gene transcription and transiently reduces mRNA stability.